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Congenital Central Hypoventilation Syndrome (CCHS, also known as Ondine's
Curse) is a rare syndrome characterized by apnea, cyanosis, and hypotonia. A 4-
year-old, 90-cm, 12-kg girl with CCHS, mental retardation (MR), and Hischsprung's
disease (HD) was treated under general anesthesia. Intravenous drugs were not used,
but sevoflurane, a volatile anesthetic, was used. As a result, the recovery time from
the end of the operation to returning to the ward was very short, only 18 minutes.
There was no trouble during the perioperative period. We safely performed general
anesthesia and dental treatment for a girl who had CCHS with HD and MR.

Key Words: CCHS; Ondine's Curse; General anesthesia; Dental treatment.

Congenital Central Hypoventilation Syndrome
(CCHS, also known as Ondine's Curse) is a rare

syndrome characterized by apnea, cyanosis, and hypo-
tonia. 12 Hirschsprung's disease (HD) is a condition
caused by congenital absence of ganglion cells from the
enteric nervous system, resulting in bowel obstruction.'
Here we present a case of a child with CCHS, mental

retardation (MR), and HD who had general anesthesia
while undergoing dental treatment.

CASE REPORT

A 4-year-old, 90-cm, 12-kg girl with CCHS, MR, and
HD was treated under general anesthesia.
The patient was born at 41 weeks' gestation by vag-

inal delivery and diagnosed with CCHS because cya-
nosis appeared immediately after delivery. Oxygen sat-
uration was unstable, and the patient had no ventilatory
response to hypercapnia. At 3 months of age, the pa-
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tient had a tracheotomy under general anesthesia, and
she depended on mechanical ventilation during sleep.
At 4 months of age, an intestinal resection was per-
formed under general anesthesia for ileus because of
HD.
The patient had stunted growth. She could not walk;

she could only stand by taking hold of something, and
usually moved with the assistance of a stroller.
The patient visited our hospital for treatment. At first

we were treating her teeth under local anesthesia, but
behavior management while conscious was very diffi-
cult. Because the patient moved significantly during den-
tal treatment, we restrained her activity. During the den-
tal treatment, the patient wailed and stopped breathing,
and then cyanosis appeared. Therefore we could only
treat her for a short time, and the patient had to visit
our hospital many times. Her mother requested treat-
ment under general anesthesia.
On the day before the operation, the patient entered

our hospital with a ventilator, which she usually used.
On the day of the operation, the patient entered the
operation room at 9 AM without premedication. She did
not cry, was not excited, and retained her composure.
Her heart rate, blood pressure, and blood oxygen sat-
uration were 93 beats/min, 121/82 mm Hg, and 98%,
respectively. We connected her tracheotomy tube to a
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semiclosed circuit anesthetic machine. After preoxygen-
ation, slow induction was performed with 5% of sevo-
flurane without a muscular relaxant. Anesthesia was
maintained with 0.5-1.5% sevoflurane in oxygen (3 L/
min) and nitrous oxide (3 L/min) with controlled venti-
lation. Twelve teeth were filled with light curing resin,
and 1 tooth was treated by the amputation of vital pulp.
Before amputation of the vital pulp, local anesthesia was
administered with 2% lidocaine and 1: 200,000 epi-
nephrine.

Intraoperatively at 10:10 AM, an arterial blood gas
sample showed pH 7.457, Pao2 268.0 mm Hg, and
Paco2 27.9 mm Hg. The operation time was 2 hours
and 20 minutes. After regaining consciousness and sat-
isfactory spontaneous respiration, the patient returned
to the ward at noon. The time from the end of the op-
eration to her return to the ward was 18 minutes.

Supplemental oxygen via tracheotomy mask (3 L/
min) continued in the ward. Her ECG and SPO2 were
monitored for 3 hours after returning to the ward. There
was no problem after the operation.
The patient was discharged from our hospital the next

day.

DISCUSSION

CCHS is a rare respiratory disorder characterized by
normal ventilation when the patient is awake, but the
patient has insufficient response to hypoxia and hyper-
capnia during sleep, even in the absence of pulmonary
or neuromuscular diseases.' Mellins et a13 described the
criteria for diagnosis of CCHS in 1970: (a) cyanosis is
present on the first day of life; (b) primary disease of the
heart, lungs, thoracic cage, and neuromuscular system
can be excluded; (c) hypercapnia and hypoxemia can be
easily eliminated in the neonatal period by assisted res-
piration; (d) alveolar hypoventilation is present in spite
of such known stimuli to breathing as elevated Pco2 and
hydrogen ion concentration in the blood and the cere-
brospinal fluid; and (e) the ventilatory response to in-
haled CO2 is reduced. Our patient was consistent with
the criteria (ie, cyanosis appeared immediately after de-
livery, oxygen saturation was unstable, the patient had
no ventilatory response to hypercapnia, and hypercap-
nia and hypoxemia were improved by mechanical ven-
tilation). Therefore, she was diagnosed as having
CCHS.
HD is a condition caused by the congenital absence

of ganglion cells from the enteric nervous system, re-
sulting in bowel obstruction ranging in severity from
chronic severe constipation to complete obstruction and
early neonatal death.' However, the patient we treated
had survived because an intestinal resection was per-

formed under general anesthesia for ileus at 4 months
of age.

Croaker et al' reported 46 cases of patients who have
CCHS and HD, including 5 cases of their own, and they
described that hypotonia and seizures have often been
reported (in 13 of the 46 patients). Although these may
be secondary to hypoxia, they could also represent a
primary phenomenon. The inability to walk might not
be a result of primary neuromuscular weakness with
CCHS, but rather a secondary condition to hypoxia.
There were 18 deaths from among the 46 patients

in the review in whom the outcome was known. They
died between 10 days and 5.5 years. Nineteen of 46
patients were alive between 5 months and 7.5 years.'
The patients with this association, therefore, are consid-
ered to have a poor prognosis for life.

Curiously, CCHS has been associated with several
disorders classified as neurocristopathies-that is, aber-
rant phenotypes arising from a defect of migration or
differentiation of neural crest cells.4 The most common
neurocristopathy associated with CCHS is HD, with an
incidence of 16-50% in CCHS patients.14 A combina-
tion of CCHS and HD, however, is very rare as there
are only about 50 cases reported worldwide.1"2'5'6 There-
fore our case in which a patient had general anesthesia
while undergoing dental treatment was very rare. The
anesthetic implications of this syndrome have not been
reported to our knowledge. Therefore, the risk for an-
esthesia in these patients is unknown.
The cause of CCHS is unknown, but a genetic etiol-

ogy is strongly suspected.7 There have been reports of
CCHS in siblings,89 in female twins,10 and in mother-
daughter relationships.7 In a larger study of several
CCHS families, Weese-Mayer et al"l found a suggestion
of multifactorial inheritance in patients with CCHS with
HD, but this was less strong in CCHS without HD. The
family of our patient, however, had no CCHS, although
the patient also had HD.
To date, the most effective therapy of CCHS has

been assisted mechanical ventilation during sleep.2 In
fact, the patient had a tracheotomy under general an-
esthesia at 3 months of age, and she depended on me-
chanical ventilation during sleep.

It was not necessary to intubate the patient because
a tracheotomy had already been performed. Therefore
the induction of anesthesia was very easy and smooth.

Infants with CCHS are more sensitive to the respi-
ratory depressant effects of opioids.12 We were afraid
that hypoventilation or apnea might continue after the
operation because the effects of not only opioids but
also preoperative sedatives, anxiolytics, muscular relax-
ants, and intravenous anesthetics are prolonged. There-
fore we did not use these drugs and relied only on sev-
oflurane. The low blood solubility of sevoflurane is useful
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for the rapid establishment of an anesthetic concentra-
tion and its lack of irritation of the airway. As a result
the recovery was very short, only 18 minutes.
There was no trouble during the perioperative period.

We safely performed general anesthesia and dental
treatment on a girl who had CCHS with HD and MR.
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